Test 



Measurement tips from readers 




Circuit measures capacitance or inductance 

Use instruments you already have and a few equations when you don't have a capacitance meter 
By Jim McLucas, Broomfield, CO 



Engineers usually have access to signal and 
function generators, as well as frequency 
counters and oscilloscopes, but they may not have 
access to capacitance or inductance meters. Using 
the test setup illustrated in the figure, you can 
measure capacitance or inductance using a func- 
tion generator, a multimeter, a frequency coun- 
ter, and an oscilloscope. 

Use the setup to measure the magnitude of two 
signals. You can then calculate the capacitance or 
without measuring phase angles. You can express 
input voltage to output voltage as: 
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You can measure capacitance or inductance with this test setup. 
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which you can put into the standard form: 
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After solving the equation for X c , the result is: 
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Using the relationship 
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the basic equation for capacitance is: 
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Using the convenient ratio | V IN /V OUT \ — 2, then 
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To measure the value of a capacitor, measure the input volt- 
age and then adjust the frequency of the signal generator to 
make the output voltage one half of the input voltage. You 



need not use a 2-to-l ratio for V IN /V OUT .You can just mea- 
sure the input voltage and the output voltage and use one of 
the basic equations to calculate the value of the capacitance or 
inductance, but a ratio close to 2-to-l is a good choice. 

For best results, you can use a frequency counter to measure 
the frequency and a digital multimeter to measure the resis- 
tance. Most modern oscilloscopes can accurately measure the 
signals without loading the circuit, except for the capacitance 
of the probe. Capacitance is usually marked on the probe. Use 
the previous equation to calculate the value of the capacitor. 
Subtract the value of the probe capacitance from the result, 
and you have an accurate value for the measured capacitance. 

Usually, you know the approximate value of the capacitance 
you want to measure, so you can pick a starting value for the 
resistance, .R, and the frequency,^ by using these equations: 
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You can use a similar procedure to measure inductance. In 
this case, 
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and the basic equation for inductance is expressed as: 
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Set V IN /V OUT — 2, then 
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For an example of measuring capaci- 
tance, assume C is approximately equal 
to 1000 pF and let /equal 1 MHz. Cal- 
culate as: 

R=^- = ^ =275.66 ft 

2vfC 2ir(10 s )(l(r) (16) 



Use a 301-H resistor or any convenient 
value of approximately 250 H to 500 Cl in 
the setup shown in the figure. Adjust the 
frequency while measuring the input 
voltage and the output voltage to get a 
ratio of 2-to-l. If the frequency you ob- 
tain is 912 kHz, the measured resistance 
of R is 304 H, and the probe capacitance 
is 10 pF, then the capacitance is: 
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= 994.3 pF 

(17) 



minus 10 pF for the probe capacitance. 
The result is 984.3 pF. 

The values for R and/ are not critical; 
you should choose them to minimize 
parasitic effects. Resistance values of 300 
H to 3000 H and frequencies of 100 kHz 
to 1 MHz should work. T&MW 



This article originally appeared in the October 
21,2010, issue of EDN. 



Do you have a test or design 
idea you'd like to share? 

Publish it here, and receive $150. 
Send your ideas to: 
tmwtestideas@ubm.com 



Read these past Test Ideas at: 
www.tmworld.com/testideas 



• Measure resistance with a 
microcontroller 

• Measure DSL power spectral density 

• Microcontroller runs relay endurance 
test 

• Protect USB measurement circuits 

• Synchronize sensors and cameras 

• Find vibrations in defective rotating parts 

• Helmet tester verifies compliance 

• Comprehensive automated 
subassembly testing 

• Program the SPI bus with a DIO module 




Get to know your power supply! 




Combining OMICRON Lab's 

Bode 100, Vector Network Analyzer 

with the new Picotest Signal Injectors 

enables you to perform high-fidelity 
measurements of: 



Non-Invasive & traditional Stability 
PSRR 

Input & Output Impedance 

Reverse Transfer 

... and many other 

important power supply parameters 

in the range from 1 Hz - 40 MHz 



For FREE application notes and more, please visit: 
www.omicron-lab.com & www.picotest.com/blog 



Smart Measurement Solutions 
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